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OT3bIB
Ha aBTOpedepar nuccepranun AreeBa Makcuma Mropesuya
«IlosryueHne nNopomKoB KapoNpPOYHBIX HHKEIEBBIX CILIABOB U HX NPHMeHEHHE B
A/UINTURHBIX TEXHOJIOTHAX»,
Ipe/ICTaBJIECHHON Ha COMCKaHNE yYeHOH CTeNeHH KaH/IW/laTa TEXHUIECKUX HAyK 110

cneuuanbHocTy 2.6.5 «IlopomikoBas MeTayulyprusi ¥ KOMIO3UIIMOHHBIE MaTepHAIBI»

IlopomxoBast MeTayuTyprusi apomnpo4Hbix HukeleBbIX cmiaBoB (OKHC) ucropuuecku
CBs3aHa C ABHUAIMOHHOM IIPOMBIIIEHHOCTBIO, M pa3BHTHE IpousBojicTBa mnopoimkos JKHC
HayaJloch ¢ NOTPEOHOCTH pa3pabOTKH . CIOCOOOB  OXJAXACHUS TYPOHUHHBIX JIONATOK.
CoBpemeHHoe pa3BuTue mnpousBoAacTBa mopomkoB KHC TecHO cBsI3aHO € aTATHBHBIMH
TEXHOJIOTUSIMU M PAKETOCTPOECHUEM, M HAINpaBICHO HAa MAaKCHMAallbHOE MPUOIMKEHHE K
KOHEYHBIM I'€OMETPUYECKHM Mapamerpam wu3nenuil. [lomydyeHuwe kadecTBEHHBIX MPOJYKTOB H
JeTalled CO CHUXEHHOH CceOECTOMMOCTBIO WM MOBBINIEHHBIM KO3()(HUIIMEHTOM HCIOIL30BAHUS
MaTepuasna 3aBHCHT OT IOJyYeHHs KadeCTBEHHBEIX INOPOIIKOBBIX MAaTEpHATIOB COEpHYecKOi

(bOprI u OINIPEACJICHHBIM XUMHUYCCKUM U I'PaHYJIOMECTPHYECKHUM COCTAaBOM.

Jucceprannonnas pabora Areesa M.U., HampaBienHass Ha pa3paboTky 3Gh(deKTHBHBIX
METOJIOB MOJIy4eHHs C(PEpHYECKNX M OBAIH30BAHHLIX HOPOIIKOB >XKAPOIPOUYHBIX HMKEJIEBHIX
CIUIaBOB M MX anpofallMi0 B TEXHOJIOTHSIX HOpsiMoro JnaszepHoro BeipamuBanus (ILJIB) wu

cesieKTUBHOTO NazepHoro ciuiasieHus (CJIC), sBiseTcs akTyalbHOH.

AO «Pycnonumer» dopma W 3.5.4-8013.01



Haubonee BaxHbie pe3ylbTaThl JIUCCEPTALIMOHHON PabOThl, 0OECHEYHBAOIINE HAYYHYIO

HOBH3HY HUCCJIEAOBAHUY U NMOJYYCHHBIX NAHHBIX!:

1. BojonagHeli pexuMm MeXaHHYeCKOoH 00paboTku pacnbuieHHbIX mnopomkos KHC
MI03BOJISIET YCTPAHUTh CATEIUTUTHI, OBATIM30BATh YAaCTHUIIBI 110 MEXAaHU3MY TJITOBKH M YJIyYIIUTh
(U3HKO-TEXHOJOTHYECKHE CBOMCTBA MOPOIIKOB: CHU3UTh BPEMSI UCTEUEHUs nopoika Ha 25-30

%, YBEJIMYUTH HACKITHYIO TNIOTHOCTE Ha 13-15 %, mnotHOCTh yTpsicku Ha 8-10 %.

2. IloBeumennywoo xapocrtoiikoct mnpu 1150 °C  wumeror murele CBC-cnnassl,
JIeTHPOBAHHBIE IAPKOHKEM, B UMEIOT IPHpoCT Macchi 0,7 r/(M*-uac). BEICOKYIO KapoCTORKOCTD
obecrieyuBarOT HaHOpa3MmepHble BbyiesieHUs ¢a3pl ZrsAl;Ops B 3alIUTHOM cCJioe OKCHa
ATIOMHUHHSI, KOTOpPbIE CHUXAIOT KAaTAIUTHYECKYIO aKTHBHOCTH M OJIOKHPYIOUIMMHU BHEUIHIOIO

muddy3uo Kucnopoja 1 a3ora.

3. Bakyymublii oxur npu 1250 °C yBenmuuBaet npenen npounoctd Ha 150 Mlla 3a cuer
JctiepcHbIX Bbytesienuit ¢azpr Cr(Mo) pasmepoMm 150-400 HM BIOJTE MEX3EPEHHBIX I'paHHIl -
da3el u pasmepom 20 HM B Teje JEHIPUTHBIX siueek ciiaBa base+15%Mo, a B cocrosHuH
CJICHTUIT+TO mpouHocTh criaBa gocturiia 3Hadenust 2318 Mlla 3a cuer dopmupoBanus

KOT€pPEHTHBIX MeX(a3HbIX rpaHull 3epeH (Mog sCrg2)xBy u CrsMosC.

4. MeTtonoM NpPOCBEYMBAIONIECH 3JIEKTPOHHONH MMKPOCKONHMH JO0Ka3aHO YIPOUHsSIOUIEe
pimsiHue ¢a3 Jlaeca CoNb u CrNb, I'eiiciepa Ni,AIHf n xap6unos (HfNb,)C na crnas
base+1%Nb-0,9%Hf. Baxxno, 4yTo BpeMeHHOE CONpPOTHBIIEHHE JiehOopMallMK IPH PaCTSHKEHUU

Bo3pociio ¢ 1360 MIla no 1870 MIla.

Bemmonnennbiii  00beM  JKCIEpUMEHTAIBHBIX  MCCIIEJIOBAHMM M YCTaHOBJICHHBIE
3aKOHOMEPHOCTH OYAYyT IMOJIE3HBI MPU BBIMOJHEHHHM MPAKTHYECKUX 3a/a4 IO YIYYIIEHHIO

coiictB JKHC 1t aqaiuTHBHBIX TEXHOJIOTHHA.

HayuHbpie mojio’keHHsI ¥ BBIBOIBI, CPOPMYIHMPOBAHHBIE B JIUCCEPTALlMM, IOCTAaTOYHO
000CHOBaHBI U HKCIIEPUMEHTATHHO TPOBEPEHBL. JI0CTOBEPHOCTE 1 0OOCHOBAaHHOCTD PE3YJIbTATOB
JIUCCEPTALIMOHHON paboThl MOATBEPK/IAIOTCS OOJIBIINM 00BEMOM 3KCIEPUMEHTANIBHBIX JaHHBIX,
UX KOppEKTHOW 00paboTKOM M aHaJM30M B CpPaBHEHHUM C COBPEMCHHOM JIMTEPATypOM,
MPAMEHEHHEM IIMUPOKOTO CHEKTpa COBPEMEHHOrO TEXHOJOTMYECKOI0 M aHAJIMTHYECKOIo

000pynoBaHUs.

I[To aBTOpedepary AuccepTalii MOXHO CJieNaTh CIeAYIOLIIe 3aMEYaHHUsL:



1. B onrtumansbx P&XUMaX IIa3MeHHONW 06paboTKH crtaBa base+1%Nb-0,9 %Hf
MOCTUTHYTa CTeneHs chepounmsaimu 98% (crpanuna 27). Boamosxno IOJIYYCHHE HOPOIIKOB C

OoJtee BBICOKOH CTEEeHBIO ccbepouz[maunn H 9TO OJI4 3TOrO HCO6XOIH/IMO?

2. Ha ocHOBe mpoBeneHHBIX HCCIICIOBAaHHH  IOCTPOEHBI  MOJIEIBHbIE 00pa3ibl
TCIUIOHArpyXE€HHBIX JaeTajnel. JlaHHble neraiu TIOCTPOCHBI B HATYpalbHBIH pasMep WM 3TO
JACTaM, H3rOTOBJIEHHBIE B MacliTabe (pucynok 26, crpanuna 34)? Ilpoeomumuch mm

HPOMBILIEHHbIE UCIBITAHUS JNaHHBIX OeTajiei?

Clhenannble 3ameuanus He BIHSIOT Ha 00UIYIO BBICOKYIO OIEHKY nuccepranuu. Pabora
OTBeYaeT TpeboBanusM 1. 9 TTonoxkeHus o TIPUCYXICHUN YYEHBIX CTENEHEH, YTBEpIKIECHHOTO
[locranosnennem Ilpasurtenscrea Pd or 24 cenrsibps 2013 r No 842, mpenbaBnaseMbiM K
KaHIMJATCKUM auccepTanusmM U [lonoxeHus o HIOpSI/IKE NIPUCYXJIEHUS YYEHBIX CTEIleHei B
Hanmonansuom HCCIICNOBATEIILCKOM TEXHOJIOTUYECKOM ynusepcurere « MUCHCy, a ee aBTop
AreeB Makcum Wropesny  3achysxusaer UPHCYXXNCHUS  YYEHOM CTENEHH KaHaujata
TEXHUYECKHUX HaAyK 1O CIENUATBHOCTH 2.6.5 — Ioporkosas MCTAJLIIyprUsl U KOMIIO3UIIHOHHbIE

MaTepHuabl.

Havanbuux ynpasnenns unrosarmonnoro u
Texuudeckoro passutus AO «Pycnonumery,

KaHZMAAT TEXHUYECKUX HAyK SBTymienxo I1. M.

«28» HOs1Ops 2023 .

AO «Pycronumery, 607018 Hmxeroponckas 006macts, r. Kynebaku, yi. Boccranus, 1/15
Tesnedon: +7 910 105 06 45

2.6.3 - Jluteiinoe TIPOU3BOJICTBO

H, HHH(CHOHHHCaBmHﬁCﬂ, Jar0 cornacue Ha

CBfI3aHHbIE € 3alIMTOMH
\PaboTbl AreeBa Makcuma

ibHeiiiyro 06paGoTky.



